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i. Basis of the report 

1. With regard to the elements of the. international application (Replacement sheets which have been furnished to 
the receiving Office in response to rn invits^^^^ to in this report as ^originally fiied' 
and are not annexed to this report since they do not contain arnendments (Rules 70.16 and 

Description, Pages 

1-18 as originally filed 

Claims, Numbers 

1-48 filed with telefax on T6.Q2L200^ 

Drawings, figures 

i-21 ais original!/ ffted 

2. With regard to the language, all the elements marked above were available or fumished to this Authority in the 
language in which the intematipnai application was filed, unless otherwise Indicated under this item. 

These elements werdavailabfe /whiidh fe: 

□ the language of a tfpnslaticxi fbm^^^ search (under Rule 23.1 (t))). 

□ the language of publication of the'intemational appiicmlon (under Rule 48.3(b)). 

the language of -airansiation furnished for the purposes of internatiohat preliminary examthation.(under 
BiileSSi^d*^ • ' 

3. Wi|h regard, to any nucleotide andA)r amino apM in the initematbnal applicatlori, the 
iritematiohar ji^relirhii^ary examination was cani^ out on the basis of the sequence listing: 

□ contained in the intenriationar application ^h^^ 

□ filed together with the international appli<^^ 

□ fumished subsequerrtly to this Authority in writt^ 

□ furhishedsubsequently to this Authority in computer ^^^^ 

□ The statement that the subsequently furnished written sequence listing.does rK>t go beyond the disclosure 
in the international application as filed has beeri fumished . 

□ J\\B statement that the thfomnation recorded in computer readable form is identical to the written sequence 
listing has been fumished. 

4. The^ameridment^^^ 

□ the descr^tibn, pages: 

□ the.clainris, Nps.: 
□' the-drawiiftgsi sheets: 
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5. □ This report has been established as if (some o1) the amendments had rioX been made, since they havie 

been considered to go beyond the disclosure as filed (Rule 70,2(0)). 

(Any replacement s^eet conmir^ng sudt amendments must referred to under iterh 1 and annexed to this 
report,) 

6. Additional observatiohs. if necessary: 



V. Reasoned statement iinder Article 35(2) with regard to novelty, inventive step or ihdustrbi appltcaibiiity; 
citatfbns and explahatk>ns supporting such statement 



1. Staternerit 
Novelty (N) 

Inyeritiye step (IS) 

Industrial applicability (lA) 



Yes: Claims 

No: Claims 

Yes: Claims 

No: Claims 

Yes: Claims 

No; Claims. 



1-48 

3/11 J2,: 16, 17/^:^32, 34-36..3^^ 

h2, AfrO, 13-15, 18-27, 33, 37. 38, 40-42, 44-46, 48 

1-48 



2, Citations and explanations 
see separate sheet 
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Re Item V. 

1 The following documents are referred to in this, communication: 

VIJAY, M.M: "Design and deyelopmeht of. a prototype pulsed water jet 
machine for the removal of hard coatings" PROC. 14TH IfvlTERNlATlONAL 
CONFERENCE ON JETTING TECHNOLOGY BHR GROUP 
CONFERENCE SERIES, no. 32, 1 998. pages 39-57, XP009034788 
LONDON 

US-A^ 821 961 (SHOOK FORREST A) 18 Apri! 1989 (1 989-04-1 8) 
US-A-3 373 752 (KIYQSHI INOUE) 1 9 March 1968 (1968^()3^19) 
EP^A-0 829 311 (TOKYO SHIBAURA ELECTRIC CO) 18 March 1998 
(1998-03-18) 

EP-A-1 016 469 (SCHNEIDER LUFTDRUCK GMBH) 5; July 2C!bO (2000- 
07-05) 

US-A-5 725 680 (MATHIEUS GEORGE J) TQ March 1998 (1998-03-10) 
GB 955 405 A (EXXQN RESEARCH ENGINEERING CO) 15 April 1964 

(1964-04-15) 

US-Ar5 154 347 (VlJAY MOHAN M) 13 October 1992 (1992-1 0-1 3) 

2 INDEPENDBIT CLAIM 1 

2.1 The present application does not meet the criteria of Article 33(1 y PCT, because the 
subject-matter of claim 1 dipes not involve an ir)VenliVe istep in the sense of Article 33(3) 

.' PCX.., 

2.2 The document 01 is regarded as being the dosest priof art to the subject-matter of claim 
1 and disclosed (the ref erences in pai:enthe$es dppjyirig to this dONrajment). an ultrason 
wateriet apparatus com prising: . 

a) a generator module, having: 

i) an Ultrasonic generator for getheratihgl arKi transmifting high-frequeric^ 
islectrical pulses; 

ii) a control unit for controlling the ultrasonic generator; 

iii) a high — pressure water inlet connected to a source of high-pressure water; 

iv) a high-pressure water outlet connected to the high — pressure water inlet; 



D1: 



D2: 
P3: 
D4: 

P5: 

06: 
D7: 



D8: 
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b) a high-pressure water hose connected to the high-pressure water outlet; 

c) a gun connected to the high-pressure water hose, the gun haying an ultrasonic 
nozzle having a transducer for receiving the high— frequency electrical pulses from 
the ultrasonic generator, the transducer converting the electrical pulses irito 
vibrations that pulsate a waterjet flowing through the nozzle, treating a vyaterjet of 
pulsed slugs of water, each slug of water capable of imparting a water hammer 
pressured ph a target surface. 

2.3 The subject-matter of claim 1 therefore differs from this known ultrasonic waterjet 
apparatus in that'the control unit is able to vary the high frequency electrical pulses. 

2.4 The problem to be ^lyed by the present invention may therefore be regisirded as control; 
of the pulses. 

2.5 The solution proposed in claim 1 of the presehl applicaitipn cannot be considered as 
involving ah inyehtive step -(Airticl© 33(3) PCT) for the f oflpwing reasqns. 
Document DS clearly states that rate at which the pulses are formed and their size 
cari be coriirolledby respectively varying the frequency and ampflitude of the ultrasonic 
vibrntions gener^te^^ the treuf)sfprrrier. It would therefore be obvious to thp skilted; 
person to employ a cpntrol unit which can vary the pulMs in,the apparatus of vClaim 1 . 

3 INDEPENDENT CLAIM 40: 

3.1 The same reasoning applies, mutatis mutandis, to the subject-matter of the 
ponresponding iridependent claim 40, which therefore lis also considered not 
inventive 



4 INDEPENDENT CLAIM 41 

4.1 The same reasoning applies, mutatis mutandis, to the subject-matter of the 
corresponding independent ciaom 41 , which therefore is also considered not 
inventive. 
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5 INDEPENDENT CLAIM 44 

5.1 The same reasoning applies, mutatis mutandis, to the subject-matter of the 
corresponding independent claim 44* which thereifore is also considered not 
irtviehtive. 

6 INDEPENDENT CLAIM 45 

6, 1 The same reasoning applies, miitatis mutandis, to the subject-matter of the 
cprriesppnding independent d^^^ which therefore is also considered not 
inventive. 

7 INDEPENDENT CLAIM 48 

7. 1 The same reasoning applies, mutatis mutandis, to the subject^atter of the 
cprtespbrjding jhde^ 
iny^ritlve. 

8 INDEPENDENT CLAIM 33 

8.1 The subject matter of independent cjairn 33 appears to be new with respect to the 
prior art. 

9 INDEPENDENT CLAIM 36 

9,1 The combination of documents Dt and P2 dfecloses the sut^iBct: matter of ^^c^^^ 36, 
which is therefore considered n^ 

10 DEPENDENT CLAIMS 2. 4-10, 13-15, 18-27. 33. 37. 38. 42, 46 

10.1 Dependent claims 2, 4-iO, 13-15, 18-27i:33i 37. 38, 42, 46 do ript contain any 
features which , in combihattoh with the features of ariy cflaim to which they refer, 
meet the requirements of the PCT in respect of or Inventive step (Article 33 (3) PCT). 

11 DEPENDENT CLAIMS 3, 11, 12, 16, 17, 28-32, 34-36, 39. 43, 47 
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11-1 The combination of me features of depend^^ 3> 11,12, 16. 17, 28-32, 34-36, 

39, 43, 47 is neither known from, nor rendered obvious by, the available prior art. 

Further remarks 



12 None of the independent claims is drafted iii the two part.form sp^ified in Rule 6.3b) 
ofthePCT. 

1 3 Reference numerals are missing after the technical features of the claims (s6b Rule 
6:2b) ahd PCI Pfeliminary Examinafw^^^^ Chapter 111, 4;11). 

14 The description does not cite a document reflecting the closest background art (see 
Rule 5.1a) ii) PeT). 

i 5 Althou^ claims 1 , 33 and 36 have been drafted as.separate independent claimsi, they 
appear to relate effectively to the same subjectHDatter and to differ from each other only 
with regard to the definition of the subject-matter for which prbtetition is sought The 
aforementioned claims theriefore lack concisaiess. Moreover, lack of darity of the claims 
as a whole arises^ since the plurality of independent clairns makes it difficult, if not 
impo$s3i>iej to determine the matter for which protection is sought, and places lan undue 
burden bn-bthers seeldhg to establish the extent of the protection. Herice, claims 1 , 33 
and 3&do npt ppmply with the^ Article 6 PQT. 

16 Although claims 40, 41 . 44, 45 and 48 have been drafted as separate independent 
dainis, they appear t6 relate effectively to the same subjectTmatter ahd to differ from 
each other only with fegard tp the definition pf the subjec^rm^ittef for w^^ protTOtiph; is 
sought, the::df oremehtiphed claims therefore lack o^nciseness. Moreover^ lack of clarity 
of the claims as a whole arises, since the plurality of independent claims makes it 
difficult, if not impossible, to determine the matter for which protection is sought, and 
places ah undue burden on others seeking to eslablish the extent of the prptectipn. 
Hence^ claims 40, 41^ 44, 45 and 48 do not comply with the requirements of Artrcle 6 
PCT. 
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1; An uitraspnia water jet apparatus comprising; 

a) a generator zrtoduXe having: 

i) an ultrasoriic generator for generatliig pjxd 
tra:nsniitting high-frequency electrical 
pulaea; 

ii) a control unit for contrbllihg the 
ultrasonic geinerator to vary the high- 
frequency electrical pul.'^es; 

iii) a high-pressure water inlet connected to a 
source of high-preiasure water/ 

iv) a high-pressure water oatlet connectisd to 
the high-pressure water iiilet; 

b) a high-ipressure water hose coimected to the 
liigh^-preissure water outlet;: 

c) a gun cotinected to the high-pressure water 
hbse> the gun having an ultrasonic nozzle 
haying a transducer for receiving the high- 
freiquency electrical pulses, from the ultrasonic 
generator > the transducer converting. the 

^ electrical pulses into vibrations that pulsate 
a Water jet flowiriigf through the rioisatle,. creating, 
a water jet of ptulsed slugs of water, each slug 
of water capable of imparting a waterhainnier 
pressure on a target surface. 
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2. An ultrasonic water jet apparatus as claimed in 
claim 1 wherein the transducer Is a piezomagnetic 
transducer .Hiade of a xiaagnetostrictcive material . 

3. An ultrasonic water jet apparatvis as claimed in .* 
claim 2 wherein the magnetostrictive material ig a 
Terf enol"* alloy • 

4. An ultraBOnic water jet apparatus as claimed in 
claiia 3 wherein the piezomagnetic transducer is a 
cylindrical. core within a coil and a bias magnet. 

Sw An uitraso3ii,c. water jet- apparatus as cliaimed In 
claim 3 whiareiii the piezoma:cp transducer is a. 
tubular core within, a coil :ihd a bi a a magnet. 

6t An ultrasonic water jet appa:ratus. as claimed iri^ 
claim 1 wherein -the: transducer is a piezoelectric 
transducer. 

7 i iAn ultrasonic water jet appSiratua as claimed in 
claim 1 furthe^r ^oiiigprising a trigger for activating 
the ultrasonic geheratpr to ?:.rahifbrm a continuous 
water jet into a pulsed water jet. 

8» An ultrasohic water jet apparatus as ciaimed in 
claim 7 whereiri the trigger is located on the gun. 

9. An ultrasonic water jet apparatus ^3 claimed in 
claim 8 wherein the giin is hand^held. 
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IQ- iUi ultrasonic water jet apparatus as claimed in 
Claim .1 wherein the generator ntodule is inouilted on 
wheels to be mobile. 
♦ 

11. An ultrasonic water jet apparatus as claimed in ■ 
claim ^1 wherein the generator module further 
comprises a water dump valve between the high- 
pressure water inlet and the high-presaure water 
outlet -and an actuator for opening and closing the 
water dun?) valve in response to a signal 
transiQitted from a dump valye t^rigcrer located on 
the gun. 

12 i Aii ultrasonic water jet appareitus; as claimed in 
claim 11 wherein the actuator 

i3V- An ultrasonic waterjet apparatus- as claimed in 
; ciaim, :1 further c<pprising an ultrasonic signal 
cable: for relaying the electrical pulses frcan the 
ultriaspnic generafepr to the; txrarisducer . 

14 An ultrasonic; waterjet apparatus as claimed in 
claim 1 ;fuirther con^jirisingf «i con5>ressed air hose • 
for providing compressed jaixr to cool the 
transduce^.. ... 

15. An ultrasonic waterjet apparatus as claimed in 
claim 14 wherein the ultrasonic signal cable is 
housed within the compressed aijc hose.. 



)2/18/2008 16:43 PAZ. 613 230 ,8706 
16-02r20t)6 



OGILVY RENAULT 



CA0301683 



- 22 - 

16. An tiltrasonic water jet apparatus as claimed in 
claim 14 wherein the generator module further 
coRiprises a compressed air inlet and a compressed 
air outletr the con^ressed air outlet being 
connected to the cwhpressed air hose. 

17. An uitrasonic water jet apparatus as claimed in 
claiia 1 wherein the high-pressure water ho$e is 
sheathed in em 2Q>rasion-resistant nylon sleeve. 

18. An ultrasonic water jet apparatus as claimed, in 
claik 1 wherein the \iltrasonic nozzl^ has a single 
exit orifice. 

19. An ultrasohic water jet apparatus as claimed in 
claim i wherein the ialtrasonie norzlp . has a 
plurality of exit orifices . 

20. Hn lilfrasphic water jet apparatus as claimed in 
claim i wherein, the uitrasonic nozzle further 
comprises a rotating nozzle head. 

21. An ultrasonic water jet apparatus as claimed iii 
claim 20 wherein the -rotating nozzle head uses the 
water pressure in the nozzle to be self ^rotating. : 

.22. Ah ultrasonic water jet apparatus aa claimed in 
(claim 21 wherein the ultrasonic nozzle further 
comprises a rctatidhal damper to reduGe the angular 
yelocitiy of the rotating nozzle head. 
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23. An. ultrasonic water jet apparatus ^9 claimed in 
elaim 22 wherein the ultrasonic nozzle further 
conqprises a pairi of outer jets in fluid 
coinmunicBtibn with the water jet 'to provide torque 
to self-rotate, the rotating nozzle; head. 

24. An ultrasonic water jet apparatus as claimed in 
claim 23 comprising a jingle angled. exit orifice. ' 

25- An ultrasonic water jet apparatus as claimed in 
jclaiim 22 cdn^jrising a plurality of angled exit 
orifices^ 

26., An ultrasonic water jet apparatus as claimed in 
claim 25 Wherein the plurality of angled; exit 
orifices generate; tor<lue to self-rotate the 
irptatirig nozzle he-^d. , 

27> An ultrasonic waterjet apparatus as claimed in 
claim 1 wherein the transducer further- comprises a 
microtip which acts as a yeioclty transfomer by 
pulsing the waterjet. 

28. An ultrasonic waterjet apparatus as claimed in 
claim 27 wherein the itficrotip is a stepped 
cylinder,. 

29, An ultrasonic waterjet apparatus as claimed in 

claim 28 wherein the ndcrotip; is made: of a, titanium 
alloy. 
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30^ An ultrasonic waterjet apparatus as claimed in 
claiiti 27 Wherein the tnicrptip conqprises: a stub for 
connecting to the transducer r a steia for; contacting 
and modulating the water jet> -and a flange between 
the. stub and the stem, the flange defining a nodal 
plane at which the aidplitude of standing waves set 
up .ab the microtip ia zero^ 

31-. An ultrasonic waterjet apparabis as claiioed in 
claim 30 wherein the microtip further coinprises an 
O-ring seal at the nodal plane . for isolating ^ t^^ 
transducer from the waterjet. 

32. An ultrasoriic waterjet apparatus as claimed in 
claim 31 Wherein the d-ring have a hardness ratirtg 
of at least 85: duroitieter, 

33* An ultrasonic nozzle for use in an ultrasonic 
waterjet apparatus:, the u:itrasonic nozzle 
comprising a transducer for converting high^ 
frequency ^iectrical pulsed into mechanical; 
yibratipns that . pulsate a water j at flowing thx^ 
the nozzle, creating a waterjet of pulsed slugs of 
Water, each slug of watpr capable of imparting a 
watertemmer pressilre on; a target suirface^y the 
transducer ccraprisihg a micfptip with a seal for 
isolating the traiisducier from the Wajberjet,: the 
seal being located at a nodal plane where the. 
aipplitude of standing Waves set up^ along the 
microtip is zero. 
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34- Ah LLLtrasonic nozzle as claimed In claim 33 wherein 
ttiB microtip is a stepped cylinder. 

35, An ultrasonic nozzle as claimed in claim 34 wherein 
• the microtip is mad$: of a titanim alloy ^ * 

36. An., ultrasonic nozzle for use in an ultrasonic 
water jet apparatus; the ultrasonic nozzle 
comprising a transducer for converting variable 
high-freijuency electrical pulses into mechanical 
vibrations that pialsate a water jet- .flowing thrbughr 
the nbzzle, creating a water jet of pulsed slugs of 
waters each iaiugf of water capable of imparting a 
waterfaammier pressure, on a taiget surface/, the 
•nozzle comprising ;a rotatihg: noz2:le hWad* 

. 37 . An ultrasonic nozzle as claimed in claim 36 wherein 
the rotating nozzle head is sfelf-rotating by the 
torque- generated by deflecting the waterjet . 

38. An ultrasoniq nozz claimed ih; claim 37 herein 
the xdtatijrjg outer j;eta^ 

39. lAn ultrasonic nozzle a« claline<J in idlaiiil 37 wherein 
the rotating nozzle head further comprises a idamper 
to limit the ahgular velocity of the rotating 
.nozzle head. 



40. 



A method of cutting with an ultrasonically pulsed 
waterjet/ the method comprising the steps of : 
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a) forcing a high-pressure continuous- flow 
>faterjet through- a nozxie; 

b) generatiiig high-frequency elisctrical pulses at 
a frequency that can ba varieii; 

c) transmitting the high--fre<iuency electrical 
pulses to a transducer; 

d) transducing the high-frequency electrical 
pulses; into mechanical ^vibrations; 

e) pulaatir^g the high-pressure continuous flovr 
waterjet to transfocm it into a pulsated 
Mtfaterjet, of; discrete water slugSy each water 
slug capable of impartiitg a waterhanraier 
pressure on a target surface; and 

f ) directing the pulsated waterjet onto a material 
to be cut. 

41, A niethbd of cleaning yrith an ultras pnicaliy pulsed 
waterjet, the method compris.irig t^^^^^ 

a) fbfcing a high-^pressure continuous -^f low 
watetjet through a nozzle; 

b) generating high-frequency el<!ctrical pulses at 
a frequency that can be varied; 

c) transiaittiixg the high-frequeriey electrical 
pulses to a transducer; 

d) transducing the high-^f reqiiency electrical 
pulses into mechanicai vibrations; 

e) pulsating the high-pressure continuous flow 
:waterjBt to transform it into a pulsated 
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* wateijfet of discrete water slugs, eabh water 
slug capable of impartiugf a waterhairaner 
pressure on a target surfacjsi; and 

f) directing the pulsated water jet onto a material 
to :l?e cleaned^ 

42 . A method of cleainlng as claimed in claim 41 further 

comprising the step of seH-rotating a rotating 
nozzle head so that the pul$at:ed. water jet strikes a 
larger surface area. . 

43 A method cleaning as claimed in claim 41. further 
comprising the step of splitting the pulsated 
waterjet into a' plurality of sub-waterjets so that 
the- sub^waterjfets atrike a larger surface area, 

■ ^ ^ • r?''.;^^^?^^ demurring, with ^ 

waterjet, the method comprising the steps of : 

: ai : forcing a ' hi^^ipressur^ 
waterjet through a hoi zle; 

b) generating high-fregueiiOy eleiptrieal pulses at 
. a :frequenby that can be y^riecl; 

c) trarLsmitting the higVfrec[uency electrical 
pulses to a transducer; 

d) transducing the high-frequency electrical 
pulses into mechamical vibrations; 

e) pulsating the high-pressure cohtihuous flow 
waterjet. to transform it into a pulsated 
waterjet of discrete water slugs, each water/ 
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Slug capable of, imparting a waterhaimaef 
pressure on a target surface; and 

f ) directiixg. the pulsated waterjet onto a material 
to be deburred. 

45. A method of removing surface coatings with an 
uitraspnically pulsed waterjet, the method 
comprising the steps of: 

a) forcing a high-pre$$Ure continuous- flow 
waterjet through a nozzle; 

b) generating high-frequency elBctrifcai pulses at 
a frequency that can be vari^^^ 

c) tran3nLittin9 the high-frecpiency electrical 
pulses to a transducer; 

d) transducing the high-frequency electrical 
pulses into mechanieal vibratipELs; 

e) pulsating the high-pressure continuous flow 
water jet to transform it into a pulsated 
waterjet Of discrete, water slugs, each water 
^lug capable of imparting a waterhammer 
pressure on a target surface; and 

f) directing the pulsated waterjet. onto the 
surfa,ce coating to remove thu coating from the 
stirfaGe.. ; '. . ' 

4*, A method of cleaning as claimed in claim ;45 fxirther 
cbmprisiiig the ; step of seif-rpi;atirig a rotating 
nozzle head so that the /pulsated waterjet strikes a 
larger surface a:rea*^ 
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A method cleaning as claimed ir.: claim 45 further. 
Gomprising th^ step of splitting the pulsated 
waterjat into; a plurality of sub-waterjats so that 
the sub-waterjets strike ja larger surface area, 

-A method of breaking ro'ck-like raatexials- with ari 
ultrasonlcally pulsed ; waterjet, the method 
comprising the steps of : . 

a) forciivg a high-pressure continuous -^flow, 
crater jet through a nozzle; 

b) generating high-frequency electrical pulses at 
a frequency that can be varied; 

c) transmitting the iigh-frequeiicy electrical 
pulses to a transducer; 

d) transducing , ttie High-f re<^ency . electrical 
pulses into mechanical vibrations; 

ei piilsatitig the highrpreastiie; ^orvtJjiub^ flow 
■ ■ water-l-et . to; ' . . tieansf.oj5ni ' it ' in^a ^:a- . :pulsated' ' 
waterjet of discrete' Water slugs, e^cK wjitBr 
slug capable of impartinsr a wateehammer 
pressure on a target Surface; and 

f) directing the pulsateja waterjet onto the rock- 
; like materiai to be brbken.. 
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